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METHOD OF PRODUCING A MAIN FRAME FOR
A SHIPPING CONTAINER

This is a continuation application of U.S. Ser. No.
07/643,916, filed Jan. 18, 1991 now abandoned.

FIELD OF THE INVENTION

The present invention relates to a method for produc-
ing a main frame for a shipping container and products
thereof, particularly, one-piece main frames for ship-
ping containers adapted for attachment to refrigeration
means.

BACKGROUND OF THE INVENTION

Shipping containers are used for transporting many
different types of cargoes. Cargoes requiring tempera-
ture control and/or ventilation may require, for exam-
ple, a refrigeration unit comprising a fan motor, con-
denser coils, liquid receive, compressor, contactor
panel and a micro-computer controller coupled to the
shipping container. Conventional shipping containers
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have housed such refrigeration units in the contaner’s

main frame. The main frame may be secured by huck-
bolts to an open end of the refrigeration unit and sealed

with silicone. _
A conventional main frame is shown 1 FIGS. 1 and
2. The profile of this main frame is first punched from

sheet metal, then further profiled where necessary and
then the profiled sheets are welded together to create

the final main frame profile required for housing a re-
frigeration unit. Producing a main frame 1n this manner
is expensive and fime consuming.

OBJECTS AND SUMMARY OF THE
INVENTION

An object of the present invention.is to provide an
efficient and economical method for producing a one-
piece main frame for a shipping container.

The present invention provides a method for forming
a sheet including an integral having substantially the
same thickness as the sheet comprising the steps of
applying a compressive force directed along the plane
of the sheet while simultaneously applying a force di-
rected substantially perpendicular to the plane of the
sheet to form the recess.

The present invention provides a method for produc-
ing a main frame for a shipping container having an
integral recessed portion, preferrably formed from a
single sheet; comprising the steps of applying a force in
a direction of the major surface of said sheet and simul-
taneously deep drawing the pressed sheet 1n a direction
substantially perpendicular to said sheet to form said
recessed portion.

BRIEF DESCRIPTION OF THE DRAWINGS .

- By way of example only, a preferred embodiment of
the present invention will now be described with refer-
ence to the accompanying drawings, of which:

FIGS. 1a to 14 are schematic diagrams of the compo-
nents of a main frame constructed in accordance with
the prior art;

FIGS. 2 and 2A are a schematic planar view and
cross-section of a main frame assembled with the com-
ponents shown in FIGS. 1a-14;

FIGS. 3 and 3A are a schematic planar view and
cross-section of a main frame produced accordance
with the invention at a first step of production;
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FIGS. 4 and 4A are a schematic planar view and
cross-section of a main frame produced in accordance
with the invention at a second step of production;

FIGS. 5 and SA are a planar view and cross-section
of a main frame produced in accordance with the mven-
tion: and

FIG. 6 is a schematic flow diagram of an hydraulic
device used to practice the invention.

DETAILED DESCRIPTION OF THE
INVENTION

The structural features of a main frame produced

according to the described embodiment shown 1n
FIGS. 5 and 5A comprise a side (2) of the main frame
which may be secured by huckbolts to an open end of a
refrigeration unit (not shown) and sealed with silicone
to form an enclosed space. The side (2) includes a re-
cessed portion (4), a number of profiles (6) and holes (8).

'The first stage of production is i1llustrated m FIGS. 3
and 3A. Recess (4) is initially deep drawn by applying
force in a direction substantially perpendicular to the
plane of the side (2). Deep drawing 1s a process known
in the art for forming shapes having large depth to
diameter ratios, usually from sheet or strip metal by
effecting considerable plastic distortion. A hydraulic
device (10) applies a force in the plane of side (2) while
the recess (4) is being deep drawn in order to avoid
cracks in sheet materials having low ductility. The force
applied by the hydraulic device (10) enables the sheet
material of side (2) to flow evenly thereby maintaining
a specified thickness of the main frame.

In FIGS. 4 and 4A the sécond stage is 1llustrated in
which the profiles (12) may be deep drawn in a direc-
tion perpendicular to the plane of side (2) but opposite
to that employed to deep draw recess (4). Additional
profiles (6) may also be deep drawn at this stage.

In stage three of the production shown in FIGS. §
and SA holes (8) may be blanked and any excess edge
material (14) may be sheared off.

Side (2) may then be fixed to a refrigeration usually
by securing with huckbolts and then sealed with silicon.
Preferably the main frame is made from aluminum sheet
but other ductile metals may be used.

Preferably, the deep drawing stages are executed by a
conventional 2000 ton hydraulic deep drawing machine
equipped with at least two pairs of dies. Preferably, the
hydraulic device (10) can apply compressive forces in
the order of 50 tons. The hydraulic device as shown in
FIG. 6, comprises two hydraulic cylinders (16) coupled
to a plate (18) for applying a deep drawing uniform

force over the side (2). The hydraulic cylinders (16) are

activated by a motor (20) via a 2-way hydraulic valve
(22). |

The present invention thus provides a main frame
quickly and efficiently and even though the recess (4) 1s
off center, still enables the side (2) to maintain a substan-
tially constant thickness.

The foregoing description of the invention is by way
of example only and it will be appreciated by those
skilled in the art that modifications may be made to the
present invention without departing from the spirit and
scope thereof.

What 1s claimed:

1. A method for making a main frame for a shipping
container of substantially uniform thickness and having
a single integral recess from a single rectangular sheet of
metal having a center line defining a first side and sec-
ond side comprising the steps of:
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a) applying a compressive force directed along a
plane defined by the sheet at the first side of the
sheet; and |

b) simultaneously applying a deep drawing force s
directed substantially perpendicular to the plane of
the sheet thereby forming the single recess, said
deep drawing force applied separately. from said
compressive force, at the second side of the sheet
and off-center relative to said center line so that
only the single deep drawn recess is formed in the
sheet; and ~

¢) adapting said main frame for attachment to said
shipping container and further adapting said main 15

10

20

25

30

335

45

50

335

60

65

4

frame to house a refrigeration unit to refrigerate
said shipping container.

2. The method according to claim 1, wherein the
resultant compressive force on the sheet is not equal to
zero so that the recess can be formed off-center in the
sheet while substantially uniform thickness is main-
tained.

3. The method according to claim 1 further compris-
ing the step of forming additional profiles in the sheet
by deep drawing in a direction opposite to the direction
in which the recess was drawn.

4. The method according to claim 3 further compris-

ing the step of blanking the sheet to provide at least one
hole.
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